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(57) ABSTRACT 
A database is populated for further medical characterization 
through a World Wide netWork of computers. The database is 
populated With a plurality of user health information from a 
plurality of users. The user health information includes 
genetic data and phenotypic data for a user. The database is 
populated at least in part through broWsing activities of the 
plurality of users on the World Wide netWork of computers. 
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METHOD AND SYSTEM FOR POPULATING A 
DATABASE FOR FURTHER MEDICAL 

CHARACTERIZATION 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. Provisional 
Application Nos. 60/190,359 and 60/190,360, ?led Mar. 16, 
2000, as Well as 60/209,843 and 60/209,876, ?led Jun. 6, 
2000, the teachings of Which are incorporated herein by 
reference in their entirety for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] The present invention generally relates to database 
systems. More particularly, the present invention relates to 
populating a database With phenotypic and genotypic infor 
mation from a plurality of individuals. Each individual 
provides information (e.g., family history, lifestyle, clinical 
and medical history, therapies, phenotype) that is capable of 
being associated With additional information such as bio 
logical information from a biological sample (e.g., DNA 
information, etc.) from that individual. Such information can 
be aggregated and correlations uncovered to provide the 
basis for product development such as diagnostics, thera 
peutic selection, behavior modi?cation, drug discovery, and 
the like. 

[0003] In general, bioinformatics is the study and appli 
cation of computer and statistical techniques to the manage 
ment of biological information, including nucleic acid 
sequencing. The development of systems and methods to 
search these databases quickly, to analyZe the nucleic acid 
sequence information, and to predict protein sequence, 
structure and function from DNA sequence data has become 
increasingly important. This is especially true for the data 
collected in the human genome project, Which constitutes 
huge volumes of information. To access this data, molecular 
biologists and genetic researchers require advanced quanti 
tative analyses, database comparisons tools, eXpert systems 
and computational algorithms that alloW the exploration of 
the relationships betWeen the stored gene sequences and 
phenotype. 

[0004] Correlation of the genetic information stored in 
these databases is useful for product development such as 
diagnostics, therapeutic selection, behavior modi?cation, 
drug discovery, and the like. Such information is of signi? 
cant interest to the pharmaceutical industry to assist in the 
evaluation of drug efficacy, pharmacogenomics and drug 
resistance. To make genomic information accessible, data 
base systems have been developed that store the genomes of 
many organisms. The information is stored in relational 
databases that can be employed to determine relationships 
among gene sequences Within the same genome and among 
different genomes. 

[0005] Association and comparison of the stored genetic 
information to other information such as phenotype is par 
ticularly important. Systems and methods are needed to 
populate databases With information from large numbers of 
individuals With diverse backgrounds. Such databases may 
enable discovery of correlations betWeen genotypes and 
phenotypes, and vise versa. The present invention remedies 
these and other needs. 
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SUMMARY OF THE INVENTION 

[0006] According to the present invention, a technique for 
populating a database for medical characteriZation through a 
WorldWide area netWork of computers is provided. In an 
exemplary embodiment, the present invention provides sys 
tems and methods for gathering information from many 
individuals. Each individual provides information (e.g., 
family history, lifestyle, clinical and medical history, thera 
pies, phenotype) that is capable of being associated With 
additional information such as biological information from 
a biological sample (e.g., DNA information, etc.) from that 
individual. Such information can be aggregated and corre 
lations uncovered to provide the basis for product develop 
ment such as diagnostics, therapeutic selection, behavior 
modi?cation, drug discovery, etc. 

[0007] In a speci?c embodiment according to the inven 
tion, a method for populating a database for further medical 
characteriZation through a World Wide netWork of computers 
is provided. The method comprises populating a database 
With a plurality of user health information from a plurality 
of users. The user health information includes genetic data 
and phenotypic data for a user. Wherein, the database is 
populated at least in part through broWsing activities of the 
plurality of users on the World Wide netWork of computers. 

[0008] In another speci?c embodiment, a system for popu 
lating a database for further medical characteriZation 
through a World Wide netWork of computers is provided. The 
system includes a module for populating a database With a 
plurality of user health information from a plurality of users. 
The user health information including genetic data and 
phenotypic data for a user. Wherein, the database is popu 
lated at least in part through broWsing activities of the 
plurality of users on the World Wide netWork of computers. 

[0009] In yet another speci?c embodiment, a method for 
populating a database With phenotypic data and genotypic 
data of a plurality of users for further medical characteriZa 
tion through a World Wide netWork of computers is provided. 
The method comprises inquiring for phenotypic data from 
each of a plurality of users, and inquiring for biological 
material from a subset of the plurality of users. The method 
also comprises populating a database With received pheno 
typic data, and populating the database With genotypic data 
derived from received biological samples. The method addi 
tionally comprises aggregating the phenotypic data and 
genotypic data. 

[0010] Numerous advantages are achieved by Way of the 
present invention over conventional techniques. Some 
embodiments of the invention can be used to provide a select 
group of people With speci?c or desirable characteristics for 
a clinical trial for a pharmaceutical or drug product or 
medical procedure. Additionally, some embodiments of the 
invention can be used to discover diagnostic and prognostic 
procedures. Further, some embodiments of the invention can 
be used to discover or improve patient treatment using 
therapeutics and/or drugs and/or vaccines. Depending upon 
the embodiment, one or more of the advantages are 
achieved. 

[0011] These and other embodiments of the present inven 
tion, as Well as its advantages and features, are described in 
more detail in conjunction With the ?gures and teXt beloW. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a simpli?ed overall system diagram 
according to an embodiment of the present invention; 

[0013] FIG. 2 is a simpli?ed diagram of a representative 
computer system according to some embodiments of the 
present invention; 

[0014] FIG. 3 is a simpli?ed diagram of basic subsystems 
in a computer system, such as the computer system illus 
trated in FIG. 2; 

[0015] FIG. 4 is a simpli?ed overall system diagram 
according to an embodiment of the present invention; 

[0016] FIG. 5 is a simpli?ed ?oW diagram of a method 
according to an embodiment of the present invention; 

[0017] FIG. 6 is a simpli?ed ?oW diagram of a method 
according to another embodiment of the present invention; 

[0018] FIGS. 7A and 7B are a simpli?ed ?oW diagram of 
a method according to yet another embodiment of the 
present invention; 

[0019] FIG. 8 is a simpli?ed ?oW diagram of a method 
according to another aspect of the present invention; 

[0020] FIG. 9 is a simpli?ed ?oW diagram of a method 
according to yet another aspect of the present invention; and 

[0021] FIG. 10 is a simpli?ed ?oW diagram of a method 
according to another embodiment of the present invention. 

DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

[0022] In understanding the present invention, it may 
assist the reader the understand the folloWing terms, Which 
are de?ned beloW. 

[0023] Phenotype: This term is de?ned by any observable 
or measurable parameter, either at a macroscopic or system 
level (e.g., hair color, hair pattern, organ function, age, ethic 
origin, Weight, level of fat, and the like) or microscopic or 
even cellular or molecular level, (e.g., organ function, cel 
lular organiZation, mRNA, intermediary metabolites, and 
the like). Phenotype can also be de?ned as a behavior 
pattern, sleep pattern, anger, hunger, athletic ability. There 
can be many other types of phenotypes, depending upon the 
application, Which should not unduly limit the scope of the 
claims herein. 

[0024] Genotype: This term refers to a speci?c genetic 
composition of a speci?c individual organism, for eXample, 
Whether an individual organism has one or more speci?c 
genetic variants up to all the variations in that individual’s 
genome, for eXample, Whether the individual is a carrier of 
a sickle cell anemia genetic variant and other genetic varia 
tions that in?uence the disease. The eXample is merely 
illustrative and is not intended to limit the invention de?ned 
by the scope of the claims herein. 

[0025] The present invention provides, inter alia, methods 
and systems for populating one or more databases With 
phenotypic and/or genotypic information from a large group 
of individuals using a WorldWide netWork of computers. The 
present invention involves individual users accessing a Web 
site. The Web site offers information on health-related issues 
and a variety of diseases and medical conditions. The 
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individual users can learn more about these diseases and 
medical conditions through broWsing activities on the Web 
site. Additionally, users are invited to submit phenotypic 
data via the Web site. This data may be used to populate a 
database. Users may also be invited to submit a biological 
sample. Phenotypic and genotypic data may be extracted 
from the biological sample and such data may also be used 
to populate the database. Thus, a rich and diverse pheno 
typic/genotypic database may be developed. 

[0026] Such a database may be used to identify popula 
tions of individuals for medical characteriZation. For 
eXample, populations may be identi?ed by phenotypic char 
acteristics (e.g., family history, lifestyle, clinical and medi 
cal history, therapies, phenotype, and the like) can be 
identi?ed. Additionally, phenotypic data may be capable of 
being associated With additional information such as bio 
logical information from biological samples (e.g., DNA 
information, etc.) from individuals. Such information can be 
aggregated and correlations uncovered to provide the basis 
for product development such as diagnostics, therapeutic 
selection, behavior modi?cation, drug discovery, and the 
like. 

[0027] General System OvervieW 

[0028] FIG. 1 is a simpli?ed block diagram of a system 
according to an embodiment of the present invention. This 
diagram is used herein for illustrative purposes only and is 
not intended to limit the scope of the invention. One skilled 
in the art Would recogniZe many other variations, alterna 
tives, and modi?cations. FIG. 1 illustrates a system 100 for 
populating a secure database With genotypic and phenotypic 
data. The system 100 includes a server system 102 coupled 
With databases 104 and 105, and a Wide area netWork 106. 
Also coupled With the Wide area netWork 106 are a plurality 
of user computers 108. Wide area netWork 106 alloWs each 
of computers 102 and 108 to communicate With other 
computers and each other. The Wide area netWork 106 may 
be an internet, the Internet, an intranet, an eXtranet, or the 
like. The term “Internet” as used hereinafter shall incorpo 
rate the terms “internet”, “intranet”, and “eXtranet”, and any 
references to the “Internet” shall be understood to reference 
an internet, intranet, eXtranet, or the like, as Well. 

[0029] In some embodiments, persons, via the user com 
puters 108 and the Internet 106, may request of the server 
system 102 health related information. In response, the 
server system 102 may dispense such health related infor 
mation to the user computers 102. As the provider of large 
amounts of valuable health related information, the server 
system 102 develops trusted relationships With persons. The 
trusted relationships in many instances are developed as a 
continuum, Wherein, as the relationship is developed over 
time and interactions, so is the trust. As the server system 
102 provides health related information to persons, the 
persons becoming Willing partners and trusted relationships 
are developed. 

[0030] The server system 102 may invite persons, via the 
Internet 106 and the user computers 108, to submit pheno 
typic data to the server system 102. Such phenotypic data 
may be stored in a database, such as the database 105. 
Moreover, the server system 102 may invite persons, via the 
Internet 106 and the user computers 108, to submit a 
biological sample. The biological sample may be analyZed 
(e.g., for genetic information), and such information derived 
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from the biological sample may be stored in a database, such 
as the database 105. Because of the development of trusted 
relationships, persons Will be more likely to favorably 
respond to such invitations. 

[0031] The system may additionally include one or more 
subscriber computers 110 coupled With the Internet 106. 
Each subscriber computer 110 may be operated by for 
example, a physician, a health care provider, a pharmaceu 
tical company, a diagnostic company, an academic institu 
tion, a public/government agency, or the like. The subscriber 
computers 110 may be provided access to the database 105 
via the Internet 106. The access may include access to 
phenotypic and/or genetic information stored in the database 
105. In one embodiment, subscriber computers 110 are only 
provided access to aggregate phenotypic and/or genetic 
information from the database 105 in order to protect the 
con?dentiality of persons Who have submitted phenotypic 
information and/or submitted biological samples from 
Which phenotypic and/or genetic information Was derived. 

[0032] Server system 102 may comprise one or more 
servers. Server system 102 may be of any type suitable for 
hosting a Web site. Server system 102 is typically coupled to 
the Internet 106 by a relatively high bandWidth transmission 
medium such as a T1 or T3 line. Server system 102 and 
database 104 store information and disseminate information 
to individual computers (e.g., 108 and 110) over the Internet 
106. Methods according to the present invention can be used 
for identifying and inviting users to submit a biological 
sample for analysis in a netWorked environment 100. Server 
system 102 connected to the Internet 106 stores Web pages 
on an electronic database 104. The concepts of “client” and 
“server,” as used in this application and the industry, are very 
loosely de?ned and, in fact, are not ?xed With respect to 
machines or softWare processes executing on the machines. 
Typically, a server is a machine (e.g., 102) or process that is 
providing information to another machine or process, i.e., 
the “client,” (e.g., 108) that requests the information. In this 
respect, a computer or process can be acting as a client at one 

point in time (because it is requesting information) and can 
be acting as a server at another point in time (because it is 
providing information). Some computers are consistently 
referred to as “servers” because they usually act as a 
repository for a large amount of information that is often 
requested. For example, a WEB site is often hosted by a 
server computer With a large storage capacity, high-speed 
processor and Internet link having the ability to handle many 
high-bandWidth communication lines. 

[0033] With respect to the electronic database 104, it 
generally contains Web pages, questionnaires, and forms. 
The database 104 can be composed of a number of different 
databases. These databases can be located in one central 
repository, or alternatively, they can be dispersed among 
various distinct physical locations. These databases can be 
categoriZed and structured in various Ways based on the 
needs and criteria of the database designer. Methods used to 
create and organiZe databases are commonly knoWn in the 
art, for example, relational database techniques can be used 
to logically connect these databases. 

[0034] In one embodiment, as shoWn in FIG. 1, the 
database 104 can be physically located separate from the 
processor. The database can reside on remote, distant servers 
on a local area netWork or the Internet. Under this arrange 
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ment, Whenever any data are needed, the processor needs to 
access the necessary database(s) via a communication chan 
nel to retrieve the requisite data for analysis. For example, 
the processor can access and retrieve data from a remote 
database via a computer netWork such as a LAN or the 
Internet. 

[0035] The embodiment shoWn in FIG. 1 also includes a 
database 105 for storing phenotypic and genotypic informa 
tion. The database 105 can be composed of a number of 
different databases. These databases can be located in one 
central repository, or alternatively, they can be dispersed 
among various distinct physical locations. These databases 
can be categoriZed and structured in various Ways based on 
the needs and criteria of the database designer. Methods used 
to create and organiZe databases are commonly knoWn in the 
art, for example, relational database techniques can be used 
to logically connect these databases. In one embodiment, the 
database 105 is a secured database to protect the highly 
sensitive phenotypic and genotypic information of individu 
als. In another embodiment, the database 105 is not acces 
sible from the Internet 106. 

[0036] Databases 104 and 105 may be relational data 
bases, distributed databases, object-oriented databases, 
mixed object-oriented databases, or the like. Database prod 
ucts With Which the present invention may be implemented 
include, but are not limited to, IBM’s DB2, Microsoft’s 
Access and FoxPro, and database products from Oracle, 
Sybase, and Computer Associates. 
[0037] Each of user computers 108 and subscriber com 
puters 110 may be a desktop computer, a laptop computer, 
a Workstation, a server, a mainframe, a personal digital 
assistant (PDA), a cellular phone, a tWo-Way pager, or any 
other device capable of accessing information via the Inter 
net 106. In some embodiments, each user computer 108 and 
subscriber computer 110 is linked With the Internet 106 via 
a communication link. The communication link may be 
established via a modem connected to a traditional telephone 
line, an ISDN line, a DSL link, a T1 line, a T3 line, a cable 
television line, a cellular link, a tWo-Way pager link, a 
satellite link, or the like. In another embodiment, a user 
computer 108 and/or subscriber computer 110 may be linked 
directly to the server system 102 via a direct communica 
tions link. In some embodiments, each user computer 108 
and subscriber computer 110 may include Web broWsing 
softWare, or the like for interacting With server system 102. 
In other embodiments, some or all of user computers 108 
and subscriber computers 110 may include specialiZed and/ 
or dedicated softWare for interacting With server system 102. 

[0038] Developing Trust and GoodWill 
[0039] Embodiments according to the present invention 
populate one or more databases With phenotypic and/or 
genotypic information of many individuals, and in some 
embodiments, individuals are invited to submit such infor 
mation. This information is of an extremely personal nature 
and could potentially harm the individual, ?nancially, or 
otherWise, if it Were to be used for unintended purposes. 
Thus, individuals may be extremely reluctant to provide 
such information to a third party. Therefore, any system 
seeking to convince individuals to provide phenotypic and/ 
or genotypic information for populating a database should 
engender a high degree of trustWorthiness. If such trustWor 
thiness does not exist, individuals Will not likely respond 
invitations to provide their information. 
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[0040] Numerous embodiments of techniques for devel 
oping trust Will noW be discussed. It is to be understood that 
any one or more of these techniques may be employed, 
along With other like techniques for developing a trusted 
relationship. 
[0041] An important technique for developing trust is to 
provide users With control and privacy rights over informa 
tion they submit to the Web site, and to make those rights 
knoWn to the user. Trust is increased or maintained When 
policies of the Web site take the patient’s position in legal, 
and ethical issues. For example, users may be given strict 
control in determining Who may access information they 
have submitted, Which of the information may be accessed, 
and in What form the information is provided to others. For 
example, in some embodiments, user information may be 
provided to others in a form that is aggregated among many 
users and Which does not identify the individual users. Also, 
users may be given the option, at any time, of having their 
information deleted from any databases as Well as having 
any of their biological samples destroyed. Moreover, phe 
notypic and genotypic data submitted by users should be 
highly secured. Thus, in some embodiments, one or more of 
the database or databases that archive such information are 
not directly coupled to the Internet. Policies of the Web site 
should be clearly posted and easily readable by lay persons. 

[0042] One technique for developing trust is to provide, 
via the Web site, reliable and valuable information regarding 
genetics, diseases, medical conditions, medications, etc. 
Such information may include educational materials such as 
de?nitions of terms and jargon, tutorials or articles on basic 
concepts, and the like. Such information may also include 
Well-Written articles on genetics, diseases linked to genetics, 
recent research, and the like that is understandable by lay 
persons. Trust is further developed if such articles are 
Written and/or edited by Well-respected authorities. Addi 
tionally, the information provided by the Web site may 
include recent neWs concerning research and studies. More 
over, the information may be provided directly by the Web 
site, or indirectly, such as, for example, via links to other 
Web sites. 

[0043] Another technique for developing trust is to pro 
vide, via the Web site, a support frameWork so that groups of 
individuals interested or concerned about the same health 

related issues, diseases, medical conditions, etc. can develop 
a community. For example, the Web site could facilitate 
on-line meetings, provide message boards, chat rooms, and 
the like, Which could be organiZed, for example, around 
speci?c diseases or medical conditions. 

[0044] Yet another technique for developing trust is to 
provide, via the Web site, online events relating to genetics, 
various health-related issues, diseases, medical conditions, 
related scienti?c, legal, ethical topics, etc. Such on-line 
events could include intervieWs or discussions involving 
experts such as physicians, researchers, etc., as Well as 
educators, nurses, counselors, or celebrities or public ?g 
ures. Transcripts of such on-line events could be archived for 
inde?nite revieW by visitors to the Web site. Such events 
should be punctual and Well-moderated in order to shoW the 
professionalism of the Web site and maintain or increase 
trust in the Web site. 

[0045] Still another technique for developing trust is to 
provide, via the Web site, referrals of, for example, physi 
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cians, hospitals, counselors, clinics, testing laboratories, etc. 
In one embodiment, the Web site provides access to a referral 
database that may be included, for example, in database 104 
of FIG. 1. The referral database may include information 
such as names, locations, specialties, expertise, af?liations, 
services provided, methods of payment, policies (e.g., pri 
vacy policies) etc. In another embodiment, the Web site 
could refer users to on-line counselors. 

[0046] Another technique for developing trust is to pro 
vide tools, via the Web site, that are useful and valuable. 
Such tools may include, for example, assessment tools for 
assessing diseases, medical conditions, etc. Another tool 
may alloW visitors to the Web site to interpret genetic 
information in the context of a family history. Such a tool 
may be in the form of, for example, a Workbook, and provide 
users With, for example, a relative risk of developing a 
disease or medical condition based on family history, clini 
cal information, etc. Yet another tool may permit users to 
build a secure on-line medical record, providing users With 
secure, but convenient access to their oWn medical infor 
mation. Such a medical record should permit users to audit 
and maintain their oWn medical records. Additionally, users 
may be given the option to let selected others (e.g., their 
physicians) access their medical records. The medical record 
could also include or be linked to family history information, 
thus increasing the value of the medical-record tool. Medical 
records could be included, for example, in database 105 of 
FIG. 1. Tools provided by the Web site should be easy to use, 
functional, and Well-maintained in order to maintain or 
increase trust in the Web site. 

[0047] Additionally, the Web site may provide users With 
information regarding ongoing medical studies, drug stud 
ies, genetic studies, etc., and may provide information on 
hoW a user can participate in such studies. The Web site may 
provide such information via general postings vieWable by 
all users, or provide information to selected users. For 
example, the information could be directed to individual 
users via email or Web pages vieWable to groups of users 
Who have registered With the Web site. In one embodiment, 
the Web site may provide users the ability to volunteer for 
such studies via the Web site. In another embodiment, certain 
users may be selected for invitations based on phenotypic 
and/or genotypic information they previously submitted. 

[0048] The informational content, on-line events, refer 
rals, tools, provided by the Web site, as Well as general 
policies of the Web site could be overseen and directed by an 
editorial and/or advisory board. Such a board(s) should 
include Well-respected authorities in order to add credibility 
and build trust in the Web site. The board may include 
authorities in ?elds such as medicine, genetics, laW, ethics, 
etc. 

[0049] Computer Sub-Svstems 

[0050] Embodiments according to the present invention 
can be implemented in a single application program such as 
a broWser, or can be implemented as multiple programs in a 
distributed computing environment, such as a Workstation, 
personal computer or a remote terminal in a client server 
relationship. FIG. 2 illustrates a representative computer 
system according to some embodiments of the present 
invention. In these embodiments, each of user computers 
108, subscriber computers 110, and/or server system 102 
may comprise one or more of computer system 200. This 
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diagram is merely an illustration and should not limit the 
scope of the claims herein. One of ordinary skill in the art 
Will recognize other variations, modi?cations, and alterna 
tives 

[0051] FIG. 2 shoWs computer system 200 that including 
display device 260, display screen 230, cabinet 240, key 
board 250, scanner 260 and mouse 270. Mouse 270 and 
keyboard 250 are representative “user input devices.” Other 
examples of user input devices are a touch screen, light pen, 
track ball, data glove and so forth. FIG. 2 is representative 
of but one type of system for embodying the present 
invention. It Will be readily apparent to one of ordinary skill 
in the art that many system types and con?gurations are 
suitable for use in conjunction With the present invention. 

[0052] Mouse 270 can have one or more buttons such as 
buttons 280. Cabinet 240 houses familiar computer compo 
nents such as disk drives, a processor, storage device, etc. 
Storage devices include, but are not limited to, disk drives, 
magnetic tape, solid state memory, bubble memory, etc. 
Cabinet 240 can include additional hardWare such as input/ 
output (I/O) interface cards for connecting computer system 
200 to external devices, external storage, other computers or 
additional peripherals. 

[0053] FIG. 3 is an illustration of basic subsystems in 
computer system 200 of FIG. 2. This diagram is merely an 
illustration and should not limit the scope of the claims 
herein. One of ordinary skill in the art Will recogniZe other 
variations, modi?cations, and alternatives. In certain 
embodiments, the subsystems are interconnected via a sys 
tem bus 320. Additional subsystems such as a printer, 
keyboard, ?xed disk and others are shoWn. Peripherals and 
input/output (I/O) devices can be connected to the computer 
system by any number of means knoWn in the art, such as 
serial port 330. For example, serial port 330 can be used to 
connect the computer system to a modem, Which in turn 
connects to a Wide area netWork such as the Internet, a 
mouse input device, or a scanner. The interconnection via 
system bus 320 alloWs central processor 305 to communi 
cate With each subsystem and to control the execution of 
instructions from system memory 310 or the ?xed disk, as 
Well as the exchange of information betWeen subsystems. 
Other arrangements of subsystems and interconnections are 
readily achievable by those of ordinary skill in the art. 
System memory 310, and the ?xed disk are examples of 
tangible media for storage of computer programs, other 
types of tangible media include ?oppy disks, removable 
hard disks, optical storage media such as CD-ROMS and bar 
codes, and semiconductor memories such as ?ash memory, 
read-only-memories (ROM), and battery backed memory. 

[0054] 
[0055] FIG. 4 illustrates a system in Which the present 
invention may be embodied, and illustrates the How of 
information in the system. In the illustrated system, a remote 
user’s computer 401 has a Web broWsing application or the 
like resident thereon and a server system 407 has a Web 
server application or the like resident thereon. The user’s 
computer 401 includes a communications link for commu 
nicating With the host computer 407 either directly or via a 
Wide area netWork 410. The user’s computer 401 and the 
communications link may be of types similar to user com 
puters 108 and their corresponding communications links as 
discussed With respect to FIG. 1. Similar to the server 
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system 102 of FIG. 1, server system 407 may comprise one 
or more computers of a type suitable for hosting a Web site. 
Wide area netWork 410 may be the Internet. 

[0056] It is understood that a user’s computer having a 
Web broWsing application (or the like) resident thereon or a 
host computer having a Web server application (or the like) 
resident thereon or other apparatus con?gured to execute 
program code embodied Within computer usable media, may 
operate as means for performing the various functions and 
carries out the methods of the various operations of the 
present invention. 

[0057] Server system 407 includes a database, similar to 
database 104 described With respect to FIG. 1, that stores 
Web pages, forms, questionnaires, and the like. Server 
system 407 disseminates information to computers, such as 
user’s computer 401. In some embodiments, server system 
407 disseminates such information via the Wide area net 
Work 410. In other embodiments, server system 407 may 
disseminate such information via direct communication 
links as described above. 

[0058] The server system 407 is coupled to various data 
bases 415 and 416. The databases 415 and 416 may be of 
types similar to those discussed With respect to databases 
104 and 105 of FIG. 1. In the embodiment shoWn in FIG. 
2, phenotypic data is stored in database 416 and genotypic 
data is stored in database 415. Databases 415 and 416 may 
be one database or separate databases. Additionally, the 
database included in server system 407, described above, 
that stores Web pages, forms, questionnaires, and the like, 
may include databases 415 and 416. In one embodiment, the 
database 415 and/or database 416 are secured databases to 
protect the highly sensitive phenotypic and genotypic infor 
mation of individuals. In another embodiment, database 415 
and/or database 416 are not accessible from the Wide area 
netWork 410. 

[0059] System 400 may further include one or more 
general internet portals 419 as Well as one or more health 
care internet portals 420. It is to be understood that, in some 
embodiments, the Wide area netWork 410 need not be the 
Internet. Thus, general internet portals 419 and healthcare 
internet portals 420 may also be referred to as general portals 
and healthcare (or health) portals, respectively. One or more 
of the general portals 419 may comprise a ?rst level of 
subject matter from a plurality of subject matter topics. One 
or more of the healthcare portals 420 comprises a second 
level of subject matter that is more speci?c than the ?rst 
level of subject matter, the second level of subject matter 
being of a plurality of medical and/or health related topics. 
In embodiments in Which the Wide area netWork is the 
Internet, general internet portals 419 may be Web sites such 
as, for example, Yahoo, Lycos, and the like. Additionally, 
healthcare internet portals 420 may be Web sites such as, for 
example, WebMD, Intelihealth, Dr. Koop, Medscape, and 
the like. 

[0060] Each of the general internet portals 419 operates 
one or more Web sites that may provide a Wide variety of 
generaliZed information and links to a Wide variety of Web 
sites that relate to more speci?c topics of interest. Thus, the 
general internet portals 419 act to aggregate large numbers 
of users interested in a Wide variety of topics. Each of the 
healthcare internet portals 420 operates one or more Web 
sites that may provide generaliZed information relating to a 



US 2003/0208454 A1 

Wide variety of medical- and/or healthcare-related topics. 
Thus, the healthcare internet portals 420 act to aggregate 
large numbers of users interested in medical-and/or health 
care-related topics. 

[0061] System 400 may further include one or more 
subscriber computers 425, Which may be of type similar to 
that of subscriber computers 110 described With respect to 
FIG. 1. Subscriber computers 425 may be coupled to 
database 415 and/or database 416 either directly or indi 
rectly, e.g., via server system 407 and/or the Internet 410. 
Subscriber computers 425 may provide access to informa 
tion contained in database 415 and/or database 416. In some 
embodiments, subscriber computers 425 are not provided 
direct access to databases 415 and 416. Rather, subscriber 
computers 425 may only access aggregate information in 
order to protect the sensitive phenotypic and genotypic 
information of individuals. In other embodiments, sub 
scriber computers 425 may be provided access to an indi 
vidual’s information in database 415 and/or database 416 
upon prior approval by the individual. Subscriber computers 
425 may be operated by physicians, pharmaceutical ?rms, 
diagnostic ?rms, academic centers, public/government 
agencies, or the like. 

[0062] Populating the Database 

[0063] FIG. 5 is a simpli?ed ?oW diagram illustrating an 
embodiment of a method according to the present invention. 
This diagram is used herein for illustrative purposes only 
and is not intended to limit the scope of the invention. One 
skilled in the art Would recognize many other variations, 
alternatives, and modi?cations. The How illustrated in FIG. 
5 may be embodied in a system such as the system 100 
illustrated in FIG. 1, the system 400 illustrated in FIG. 4, or 
the like, but for clarity of explanation, the How illustrated in 
FIG. 5 Will be discussed only With reference to FIG. 1. 

[0064] In a step 502, users are attracted to a Web site. The 
Web site may be maintained by a server system such as 
server system 102 of FIG. 1. The Web site is a vehicle for 
inviting large numbers of persons from numerous geo 
graphical regions, ethic backgrounds, etc. to provide phe 
notypic and genotypic data. Such phenotypic and genotypic 
data is then used to populate a database or databases such as 
database 105 of FIG. 1. 

[0065] In one embodiment, the Web site provides infor 
mation relating to genetics, diseases, medical conditions, 
diseases/medical conditions With a link to genetics, and the 
like. Persons may be attracted to the Web site directly by, for 
example, registering the Web site With one or more search 
engines. For instance, a person interested in obtaining infor 
mation on a genetic link to a disease could search on the term 
“genetics” With an internet search engine provided by a 
general internet portal (e.g., 401 of FIG. 4). If the Web site 
Was registered With the search engine, the search engine 
Would return the URL of the Web site to the person. Thus, the 
probability that the person Would visit the Web site Would be 
increased. 

[0066] Additionally, persons may be attracted to the Web 
site via other Web sites. For example, links to the Web site 
and information about the Web site may be provided on a 
healthcare internet portal (e.g., 420 of FIG. 4). Thus, a 
visitor to a healthcare internet portal might see the link and 
visit the Web site. In some embodiments, valuable informa 
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tional content attributed to the Web site may be provided to 
the healthcare internet portal for posting. A visitor to the 
healthcare internet portal may appreciate the value of the 
informational content and be motivated to visit the Web site 
to obtain more such valuable information. Thus, the prob 
ability that persons Will visit the Web site is increased. 

[0067] The Web site is con?gured to create trusted rela 
tionships With visitors to the Web site in a step 504. Trusted 
relationships may be developed over time and interaction 
With the Web site, and the level of trust is a continuum. A 
trusted relationship may be manifested by, for example, 
repeated visits to the Web site, increasing amounts of time 
spent interacting With the Web site, submission of informa 
tion to the Web site, etc. 

[0068] In a step 506, users are invited to submit pheno 
typic information to the server system 102. In one embodi 
ment, a link to a questionnaire is provided on the Web site. 
The questionnaire may query a user on their medical history. 
As a user’s trust of the Web site increases and/or if the user’s 
interest is strong enough, the user may access the link to the 
questionnaire. In another embodiment, if the user has reg 
istered With the Web site and provided their email address, 
the Web server may email to the user a link to the question 
naire after the Web server determines a level of trust has been 
achieved. The Web server may determine a level of trust by, 
for example, determining a number of times the user has 
visited the Web site, determining a number of times the user 
has logged onto the Web site, etc. Again, the user may access 
the link to the questionnaire if the user’s trust and/or interest 
strong. Upon completing the questionnaire, the information 
is transmitted from the user computer 108 to the server 
system 102 via the Internet 106. 

[0069] The queries on the questionnaire can include, but 
are not limited to, date of birth, sex, ethnicity, native 
language, and diseases and conditions (e.g., AlZheimer’s 
disease, asthma, autism, breast cancer, cardiac arrest, colon 
cancer, coronary heart disease, Crohn’s disease, Diabetes 
(type I), Diabetes (type II), Eating Disorders (e.g., bulimia, 
anorexia nervosa), epilepsy, hyperthyroidism, hearing loss, 
long QT syndrome, lupus, migraine, multiple sclerosis, 
obesity, Parkinson’s disease, prostate cancer, psoriasis, rheu 
matoid arthritis, ventricular tachycardia and scleredema, 
osteoporosis, in?ammatory boWel disease, melanoma, ova 
rian cancer, pancreatic cancer, etc.) that the user or user’s 
blood relatives, (mother, father, daughter, uncle, and the 
like) have been diagnosed by a physician. The queries can 
also include entries for such items as blood pressure, cho 
lesterol levels, medications, sensitivities to medications, 
history of drug or alcohol abuse, trauma, Weight, and sur 
gical procedures (e.g., heart surgery, kidney removal, gall 
bladder removal, and the like). 

[0070] Once received by the server system 102, the infor 
mation can be used to populate a database (step 508), such 
as database 105 of FIG. 1. Users may be invited to submit 
additional phenotypic information, and such additional invi 
tations may be made after trust has increased. Thus, steps 
504, 506, and 508 may each be iteratively applied one or 
more times, as Will be described subsequently. 

[0071] In a step 510, users may be invited to submit a 
biological sample. The biological sample may be a blood 
sample, a skin sample, a hair sample, a cheek scraping, a 
saliva sample, a urine sample, a stool sample, a biopsy, etc. 
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A submitted biological sample may be analyzed for pheno 
typic as Well as genotypic information (step 512), and such 
phenotypic and genotypic may be used to populate the 
database (step 514). In one embodiment, an invitation to 
submit a biological sample is provided on the Web site. In 
another embodiment, if the user has registered With the Web 
site and provided an email address, the user may be invited 
to submit a biological sample via email. Similarly, the user 
may be invited via a phone call, fax, letter, etc. Invitations 
may be provided generally to users, or, as Will be described 
subsequently, users may be selected according to various 
criteria for individual invitations. As a user’s trust of the Web 
site increases and/or if the user’s interest is strong enough, 
the user may accept the invitation. Upon accepting the 
invitation, the user may be provided With instructions on 
hoW to submit the biological sample. Such instructions may 
be provided via the Web site, email, phone, fax, letter, etc. As 
a user’s trust of the Web site increases and/or if the user’s 
interest is strong enough, the user may submit the biological 
sample. In another embodiment, instructions for submitting 
a biological sample may be generally provided on the Web 
site, generally emailed to registered users, etc. 

[0072] After the phenotypic and genotypic data derived 
from the biological sample has been input into the database, 
users may be invited to submit additional phenotypic infor 
mation, and such additional invitations may be made after 
trust has increased. For example, the phenotypic and geno 
typic data may be analyZed, and, based on that analysis, the 
user may be invited to submit additional phenotypic data. 
Thus, steps 506 and 508 may each again be iteratively 
applied one or more times. 

[0073] Thus, the information submitted (or derived from 
submitted biological samples) of many individual users can 
be used to populate the database. The database can be mined 
(in a Way that protects individuals‘ identities) by pharma 
ceutical companies, diagnostic companies, academic insti 
tutions, public/government agencies, or the like. Addition 
ally, the data can be accessed, analyZed, and/or augmented 
by physicians, health care providers, or the like. These third 
parties may have access to the database via a subscriber 
computer 110, or the like. 

[0074] FIG. 6 is a simpli?ed ?oW diagram illustrating 
another embodiment of a method according to the present 
invention. This diagram is used herein for illustrative pur 
poses only and is not intended to limit the scope of the 
invention. One skilled in the art Would recogniZe many other 
variations, alternatives, and modi?cations. The How illus 
trated in FIG. 6 may be embodied in a system such as the 
system 100 illustrated in FIG. 1, the system 400 illustrated 
in FIG. 4, or the like, but for clarity of explanation, the How 
illustrated in FIG. 6 Will be discussed only With reference to 
FIG. 1. 

[0075] In a step 602, a client device is provided and is 
connected to a patient-aggregating server through a World 
Wide netWork via a portal, or a search engine, or broWsing, 
or other techniques. The client device may be a device such 
as user computer 108, and the patient aggregating server 
may be a server system such as server system 102. The 
World Wide netWork of computers may be the Internet 106, 
and the portal may be a general internet portal, a healthcare 
internet portal, or the like. 

[0076] In one embodiment, the patient aggregating server 
includes sub-sites de?ned by phenotypic characteristics. 

Nov. 6, 2003 

Such characteristics may include, but are not limited to, 
AlZheimer’s disease, asthma, autism, breast cancer, cardiac 
arrest, colon cancer, coronary heart disease, Crohn’s disease, 
Diabetes (type I), Diabetes (type II), Eating Disorders (e.g., 
bulimia, anorexia nervosa), epilepsy, hyperthyroidism, hear 
ing loss, long QT syndrome, lupus, migraine, multiple 
sclerosis, obesity, Parkinson’s disease, prostate cancer, pso 
riasis, rheumatoid arthritis, ventricular tachycardia and 
scleredema, baldness, atrophy, osteoporosis, in?ammatory 
boWel disease, melanoma, ovarian cancer, pancreatic cancer, 
etc. These subsites may comprise a Web site, as described 
previously, organiZed around various phenotypic character 
istics. 

[0077] In a step 604, a user selects via an input device 
(e.g., a mouse) one or more of the phenotypic characteris 
tics, Which comprises a plurality of Web pages. In one 
embodiment, a Web page served by the patient aggregating 
server provides buttons, links, a pull-doWn menu, or the like, 
so that a user can select a phenotypic characteristic of 
interest. Additionally, the patient aggregating server pro 
vides, for each phenotypic characteristic, a plurality of Web 
pages that provide (or provide links to) one or more of 
information (e.g., articles, educational materials, etc.), mes 
sage boards, on-line events, referral services, on-line coun 
seling, tools, etc., related to the particular phenotypic char 
acteristic. 

[0078] Upon selecting one of the phenotypic characteris 
tics, the patient aggregating server prompts a Web page 
directed to the phenotype characteristic comprising an 
attribute or branding qualities that has trust and goodWill 
associated With the phenotype characteristic (step 606). For 
example, the corresponding Web pages of each phenotypic 
characteristic may be con?gured to include any of the 
techniques previously described for creating trust and good 
Will. 

[0079] In a step 608, a privacy statement is prompted to 
create goodWill and trust betWeen the user and the Web site. 
In one embodiment, a link to the privacy statement is 
included on many of the Web pages served by the patient 
aggregating server so that a user can readily access the 
statement. 

[0080] In a step 610, a business concept is prompted to 
create further goodWill and trust betWeen the user and the 
Web site. For example, a Web page may describe What Will 
be done With information submitted by users (or derived 
from biological samples submitted by users), Who Will have 
access to the information, the revenue sources of operators 
of the Web site, the database, etc. 

[0081] In a step 612, a registration form With a plurality of 
?elds for input of user information may optionally be 
prompted. In one embodiment, a registration button, link, 
etc. is provided on many of the Web pages, and the regis 
tration form is prompted upon the user selecting the regis 
tration button. Additionally, the registration form may be 
prompted in response to a use attempting navigate to certain 
parts of the Web site. 

[0082] In a step 614, the user information may be entered 
into the registration form using the client device. The 
registration form may, for example, prompt the user for any 
of the folloWing: a name, address, phone number, e-mail 
address, etc. Upon completing the form, the user informa 
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tion is transmitted from the client device to the server in a 
step 616. In a step 618, a plurality of the user information is 
maintained in an aggregate form Without disclosing the 
name of any one of the users to a third party. For example, 
the information may be maintained in a database such as 
database 105. 

[0083] In one aspect, once trust has been created betWeen 
the user and the Web site, in a step 620, the patient aggre 
gating server prompts a request for a biological sample from 
the user. The request may be in the form of a Web page, 
email, etc. Alternatively, the request may be in the form of 
a letter, phone call, etc. 

[0084] If suf?cient trust of the Web site has built up and/or 
if the user’s interest is strong enough, the user ?lls in the 
request form in a step 622. If the request form Was received 
by the user in an electronic form (e.g., Web page, email, etc.), 
the user may ?ll in the form using the client device. If the 
request form Was received in a Written form (e.g., mail, fax, 
etc.), the user may ?ll in the form by hand. If the request 
from Was received in a verbal form, for example, via a phone 
call, the user may ?ll in the form by verbally responding to 
questions posed. 
[0085] After the request form has been completed, the 
request form is transferred from the client to the server 
device in a step 624. If the request form Was received by the 
user in an electronic form (e.g., Web page, email, etc.), the 
user may transfer the form by selecting a button on the Web 
page to transmit the completed form back to the server, 
email the completed form, etc. If the request form Was 
received in a Written form (e.g., mail, fax, etc.), the user 
transfer the form by mail, fax, etc. Alternatively, the user 
may bring the form in person to a site designated for such a 
purpose. Then, the form and/or the responses on the form 
can be converted into electronic form for transfer to the 
server. If the request form Was received in a verbal form, for 
example, via a phone call, the user’s verbal responses may 
be converted into electronic form (e.g., voice recognition 
device). Alternatively, a person communicating With the user 
may Write the user’s ansWers onto a form, enter the 
responses using a computer device, etc., and, subsequently, 
the responses on the form are transferred to the server. 

[0086] In a step 626, receipt of request form is acknoWl 
edged to client device. For example, the server may send an 
acknowledgment email to the client device. Then, in a step 
628, an appointment or sampling is scheduled for the user 
and the schedule is transmitted to the user. For example, the 
Web site may provide a list of locations (e.g., a clinic, 
hospital, laboratory, etc.) at Which the user can submit the 
biological sample. The Web site may also permit the user to 
schedule an appointment at one of the locations. Alterna 
tively, the Web site may provide the user With a link to a Web 
site of one of the locations, a telephone number, an email, 
etc. by Which the user can schedule an appointment directly 
With the location. 

[0087] Additionally, the user may be given the option of 
arranging for submitting the sample at the user’s home or 
of?ce. For example, the Web site may permit the user to 
schedule a visit to the user’s home or of?ce from a nurse, 
technician, or the like to take the user’s sample. Also, the 
Web site may include a link, telephone number, email, etc. 
of a third party so that the user can schedule such a visit 

directly With the third party. Moreover, the Web site may 
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alloW user to order material for submitting the biological 
sample on his/her oWn. For example, the user may be 
provided With packing materials in Which to ship a biologi 
cal sample. 

[0088] In a step 630, the sample is collected from the user 
and is stored With the user information directed to phenotype 
information. As Will be described subsequently, the biologi 
cal sample may be analyZed and phenotypic and genotypic 
information may be extracted in any number of Ways Well 
knoWn to those skilled in the art. The information may then 
be stored in a database, such as database 105. Additionally, 
the extracted information may be stored With other pheno 
typic information provided by the user prior to or after the 
submission of the biological sample. 

[0089] At any of the above steps, the Web site may provide 
an incentive to the user in order to increase interest in 
submitting a sample. For example, the Web site may offer a 
chance to Win a monetary aWard, offer frequent ?ier miles, 
free or discounted treatment, free or discounted report 
providing an analysis of their submission, free or discounted 
genealogical information based on their submission, etc. 

[0090] The above steps may be repeated for numerous 
users. Thus, a large, diverse, and valuable database of 
phenotypic and genotypic information may be created. 

[0091] FIGS. 7A and 7B are a simpli?ed ?oW diagram 
illustrating yet another embodiment of a method according 
to the present invention. This diagram is used herein for 
illustrative purposes only and is not intended to limit the 
scope of the invention. One skilled in the art Would recog 
niZe many other variations, alternatives, and modi?cations. 
The How illustrated in FIGS. 7A and 7B may be embodied 
in a system such as the system 100 illustrated in FIG. 1, the 
system 400 illustrated in FIG. 4, or the like, but for clarity 
of explanation, the How illustrated in FIGS. 7A and 7B Will 
be discussed only With reference to FIG. 1. 

[0092] In a step 701, server system 102 prompts a user, via 
user computer 108 and the Internet 106, to login to a secured 
area of a Web site. The login process may occur in any 
number of Well knoWn Ways. For example, the user may be 
asked to enter a previously established login name and a 
previously established passWord. In order for a user to obtain 
a login name and passWord, the user may optionally be 
required to formally agree to terms and conditions of the 
Web site. For example, the terms and conditions may provide 
that Web site may store submitted information, including 
information on medical history, medications, and family’s 
medical history. Also, the terms and conditions may provide 
that the user may revoke this consent and request that 
submitted information may be removed at any time in order 
to promote trust in the Web site. 

[0093] In a step 703, the user is prompted to ?ll out a 
general medical questionnaire form on the Web site. The 
queries on the questionnaire can include, but are not limited 
to, the queries described With respect to step 506 of FIG. 5. 

[0094] Once completed, the general medical questionnaire 
form is transmitted to the server system 102 in a manner Well 
knoWn in the art. In a step 704, the information submitted 
With the completed general medical questionnaire form is 
stored in a database, such as database 105. 

[0095] In a step 705, the information transmitted in the 
completed general medical questionnaire form is analyZed to 












